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Geochronology and geochemistry of volcanic rocks from the Yamansu Formation
in eastern Tianshan Mountains and their tectonic implications
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Abstract: The Yamansu Formation, outcropped along the Agishan-Yamansu belt, is a Late Paleozoic strati-
graphic unit that hosts many important iron metallogenetic deposits in eastern Tianshan orogenic belt, Xinjiang.
The Yamansu Formation consists of intercalated volcanic and sedimentary rocks. LA-ICP-MS U-Pb analyses of
zircons from dacite in the upper part of the Yamansu Formation and syenite cutting across the skarns and iron
orebodies in the Yamansu iron deposit area yielded weighted mean 2"°Pb/?®U ages of 334.4+1.7 Ma (MSWD=
0.67) and 325.5+ 1.7 Ma (MSWD=0.34), respectively. These ages indicate that the Yamansu Formation was
formed during the early Carboniferous and the Yamansu iron orebodies and mineralizations preferentially occurred between
334 and 325 Ma. Geochemically, the dacite displays typical arc-like magmatic rocks characteristics, e.g., enrichment

Yk HER: 2016 -05-01; #EZ HEA: 2016 - 08 - 02

BEE&MB: WEESIEMTTR R RI“9737% B H (2012CB416803) 5 [ L B85 8 4 2 PEAT ML BHIF L I 28 3% % Bh 391 H (201211073-03)

TEZEN: £ L1990 - D, &, ESRW-LIRA, T EAEDIREL, E-mail: 449205620@qq. coms WIRERE: B 07
(1981~ O, Z, LM, FTANFEA Y TAE, E-mail: xiafang0001@163. como



5% 5 3 TR RR A R AL TR AL K L R A S 5 S 769

of large ion lithophile elements (LILE) and light rare earth element (LREE), strong negative anomalies of Nb,
Ta and Ti with positive eHI () values (+3.0 to +8.0), and relatively young Hf crustal model ages. They
were probably derived from the dehydration melting of juvenile crustal materials with minor mantle melting and
underwent fractional crystallization during the upward migration of magma. The basalts resemble dacites in en-
richment of LREE, U and Sr and depletion of Nb, Ta, Zr and Hf, and were probably derived from depleted
mantle and mantle wedge modified by fluids from subducted materials. The regional geology and geochemical ev-
idence indicate that the Yamansu Formation volcanic rocks were formed during the early Carboniferous in an ac-
tive continental margin arc tectonic setting, indicating that the Paelo-Asia Ocean had not been closed. The Ya-
mansu Fe deposit hosted in the Yamansu Formation was formed during 334 ~325 Ma, closely associated with

Late Paleozoic volcanism.
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Fig. 1 Geological sketch map showing distribution of the volcanic rocks in the Agishan-Yamansu belt (modified after
Su Benxun et al.» 2010; No. 6 Geological Party, Xinjiang Bureau of Geology and Mineral Resources, 2005®)
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Fig. 3 Stratigraphic section of the Yamansu Formation in the Yamansu Fe ore district, showing sampling sites
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Fig. 4 Representative photographs of the volcanic rocks from the Yamansu Formation in the Yamansu Fe ore

district
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A KD R & i oy el B R A K AR Ry

125 BV R0 R T S SR T B A, A 4 T
Cl %5 Mo Ak 43 85 (Hedequinst and Richards, 19983
Simon ez al . » 2004), X & i THE R 4 WAFAER N T
Fe 7543 3 WP IR B, OF HL CLAE il i B R A2 #5017
Fe¥ ' S48 3 T 0 G/, nTLLS Fe &
YIE R GIRIE 545, 2014) . BEAL, SR I R AR E [H
PR R IR, BRI Fes Cu AT S &5 1™ W) i &
FORYE T 45 F AR R (8 4055, 20144, 2014b), R A
WA K LR N5 Rl S DI R .

BN W B K ik 100 % PR g R FG A B TR A 3 o K
FAF, R R IAF T A R 4 KL= N a1
PRI T8 B ) i T A% 4y 55 22 (¥ ) ) 41 0T IR 11
T B A T 2 1 BT ) T

7 4

(1) A i [0 2H 5 22 55 1R o 8 R 3344
+1.7 Ma, DVG 0TI 28 SR 90 L0 IE K ok
325.5 1.7 Ma(MSWD=0.34), 2 547 7= th: o i 1)
ARSI =), T R R 2 B R T 328
Ma.

(2) FEd I b 20 % o BEA H o 5 B ) Roi
el 1th 1 15 57 308 AR 28 AR I Mg AR5 AR (TR S 4, JE &
D3 T SRR 4 8 oy el B s 9 e e B A B 5 A
S R TR AT MR R AL T

(3) By L3l ) 3 At 7 A e e S Ak T
AR IR R A S, R R R R R AR i K
(1) e 25 AR G A B =1 s S et vp 5
VMG A s WRAF T A Rtk 2s Hh BT IR S 1%
IS 31 1) 2 0% 20 HAT 5 ) 1) R B R

Bust IO AT R AT B R A T BRI A A
BN H KN T AR £ B N4 ) 3 52 4N 5 AR i O
BALAT FRGTAEA G AR X TAEA R 89 K ) 3. How
A RAT B T F B A F R A T TR AT
BITELD AWML H ., BRI ELE.
HERMEAZHFET B XA N KF CERE L
TG KA B, Er— R T AG .

@ JEAUE, B, HKAGR, 48 2015, RRINEMIZ &mA R E Uiy .
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